A major inconvenience of the traditional approach in portfolio choice, based upon historical information, is its inability to anticipate sudden changes of price tendencies. Introducing information about future behavior of the assets fundamentals may help to make more appropriate choices. However, the specification and parameterization of a model linking this exogenous information to the asset prices is not straightforward. Classification trees can be used to construct partitions of assets of forecasted similar behavior. We analyze the performance of this approach and apply it to different sectors of the S&P 500.
Introduction
The classical approach in portfolio choice balances risk and return in order to determine optimal asset allocations. This approach relies on past information and is generally unable to capture variations in investment opportunities. To overcome this inconvenience one approach is to model the time-varying behavior of mean returns and variances and covariances (e.g., Bollerslev et al. 1988 ). Another way is to use models where the returns are explained by either statistical, macroeconomic or fundamental factors. Statistical factor models work like a black box and do not allow for an interpretation of the relations in the model. What will be considered here are models where the factors are economic, fundamental and technical variables allowing for interpretation of the results.
Many of the relations between returns and the fundamental factors may exhibit nonlinearities and therefore linear models have to be discarded. Possible approaches are, among other, artificial neural networks and recursive partitioning techniques such as classification trees. We will apply the latter to identify the set of outperforming stocks of several sectors in the S&P 500 index.
Several papers have been published addressing similar problems. Albanis and Batchelor (2000) investigate several linear and nonlinear classification techniques including artificial neural networks and recursive partitioning methods to separate underperforming from outperforming assets. Kao and Shumaker (1999) use classification trees to explain relationships between macroeconomic variables and performance of timing strategies based on market size and style. Sorensen et al. (2000) also use classification trees to identify outperforming stocks to enter a portfolio. In a different context Velikova and Daniels (2004) use classification trees to model housing prices.
The paper is organized as follows: Section 2 describes the factor model and gives a condensed description for the methodology used to build the classification tree; Section 3 presents the application where portfolios composed by the set of outperforming stocks are compared to the market index, and Sect. 4 concludes.
Factor models and classification trees
In the proposed factor model the returns for period t + 1 on an asset i are explained by characteristics of this asset observed at period t
where the variables z 1t , . . . , z mt are the factors such as balance sheet average, liquidity, incomes, price-to-earning ratios or earnings growth. To model the nonlinear relations existing between the explanatory variables and the returns we use a classification tree where the returns are assigned to three classes of state: outperforming, neutral and underperforming. For the explanatory variables the classes will be defined by the quartiles.
The methodology for classification trees has been well established by Breiman et al. (1984) . The following small example recalls the principles of the procedure for building a classification tree. We consider the observations of returns and two corresponding explanatory variables for nine successive time periods. Returns are assigned to the three classes of state O, N and U and the explanatory variables z 1 and z 2 to the ordered classes 1, 2, 3, 4 and 5.
